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We hove worl<ed o number of yeors on sulfur dioxide in dried fruits. This preservotive

performs o number of imporiont functions not the leost of which is prevention of browning. We hove

reported in the post on t ime ond temperoture ef fects on sul fur dioxide loss, on the mqnner by which

i t  breoks down, on the ef fect  of  foctors such os l ight,  t roce metols,  pockoging moter iols,  reducing

sugor content,  ond chelof ing ogenis on sul fur dioxide requirements in dr ied frui ts,  ond even on on

in-pockoge oxygen scovenger conioining sul f i te ss on qct ive ingredient.

In this poper we descr ibe o process which controls browning but requires l i t t le or no

su l fur d ioxide.

The process which I  wi l l  descr ibe, however,  storted wi ih two other obiect ives in

mind, to overcome the poor rotes of heot tronsfer fo the fruit piece ond to overcome the slow rote

of woter removo I from the pieces in dehydrotion. I remember os o boy wotching vendors on the

streets in Chino roosiing chestnuts ond sweet poiotoes in beds of hot sond. A stirred bed of sond

provides on excel lent system for heot t ronsfer.  l f  the sond is olso o drying ogent,  ond we f lu idize

the bed with hot dry oir, we hove o sysiem thqt should provide improvements in bofh respects.

Sugor wos one drying ogent considered for ihis purpose.

.  Very quicl<ly,  though, we found out thot sugor in contoct wi th the freshly cut

surfoce of fruit removed woter too fosi. The sugor hod to be mixed with stqrch or other edible

powders to moke it monogeoble. The sugor system itself, nevertheless, hod such interesting

odvontoges thof we postponed our originol plon ond mode o thorough study of stotionory beds of

sugor ond then of bqths of  concentroied syrup.

The system thot developed, thof now oppeqrs fo be opt imum in our opinion, is

o two-step process. Frui t  is immersed in sugor in o sfoi ionory bed or in syrup unt i lobout 50olo

weighf loss hqs occurred by osmosis. At this point the rote of woter removol hos leveled off.

Gronulqr sugor hos been converted to syrup, i f  i t  wos used to begin with.  ln ei ther cose, ihe

syrup is then droined offqnd ihe pieces ore fur iher dr ied to the desired moisfure wifh oir  in o

tunnef drier (lB0o F. for 7 hours reduces moisture to 6 to 201) or in o vocuum shelf drier

(0. 1 to I mm. Hg pressure, shelf femperoture 2000 F., 1-l/2 to 2 hours reduces moisture to I to 37o).

The vocuum f in ish drying is more desiroble becouse the product hos on open honeycomb-l ike

structure, We hove produced fruit pieces wiih obout 10 to 20a/" moisture ond others with less
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than 2o/o moisture. The loiter ore porticulorly interesting becouse they ore suitobl e for use

in dry cereo ls.

We ore inferested in this process becouse it produces o very high quolity product

with v ir iuol ly no residuol  sul fur dioxide. The pieces below 2o/omoisture require no sul fur dioxide,

the pieces ot  l0 to 207o moisiure contoin o residuol  level  of  below or obout 100 pprn of  sul fur

dioxide (see Toble l ) .

An oddit ionol  bonus in this proc ess is o remorkoble retent ion of  notuml f lovor.

The stSor in the f inql  drying proc ess moy oct os o select ively permeoble membrone which ol lows

woter to poss through but bors the volqtile flovoring components thot ore les polor lesters
ond oldehydes).  Some recent col loborof ive sfudies wifh Dr.  Solunkhe ot Utoh Stqte even suggest

thot voloi i les ore generoied dur ing ihe in i i iq l  osmotic drying step. In oddi t ion, some of fhe
qcids in the frui t  pos into ihe syrup so thot the product is noi  os shorply ocidic os freeze-dr ied

frui t .  l f  ocidi ty is wqnted in the product,  o reosonoble level  of  ocid would hove to be moinloined

in ihe syrup dur ing the osmotic step.

The effect of femperoture on the rote of woter removo I with different sugor

formulot ions is shown in Figure l .  Surpr is ingly,  fhere is l i t t le di f ference between sucrose ond
invert sugor syrup. The effect of temperoture on osmotic drying wifh gronulor sugor is shown

in Figure 2. Above l20o F. some undesirqble off-flovor develop,s. Rehydrotion is foster for

vocuum f in ish-dr ied product thon oir  f in ish-dr ied but not os fost  os for convent ionol ly tunnel

dr ied frui t .

The process, odmittedly, is more expensive thon tunnel drying buf is not os

expensive os freeze drying ond the product hos o superior f lovor.  ln speciol ty mixes, dry cereols,

condies or for eoting oui-of-hond, the products look porticulorly pomising. We hqve hod most
interest expressed by dry cereols mqnufocturers ond confectioners. The slower rehydrotion

rqte ond lower ocidi iy oppeor to be port iculor ly desirqble in cereols.

The economics of the system con be improved by recycling the syrup. For this
o l ighter syrup, 650 Brix con be used. Ligher syrup would permit  more ropid droining becquse

of the lower v iscosi ty,  ln o diversi f ied processing operof ion, spent syrup could be used in conned

frui t  p ieces, souce, ond puree monufocture os i i  contoins much frui t  f lovor.

I t  is c leor thot besides hoving o new product of  consideroble interest,  we hove

leorned two importont focts which moy eventuolly be opplied to other types of dried fruit. One
is thot sugor interferes with the browning process ond the other is thot sugor films retoin volotile
f lovors remorkobly,

(10/21/ 6s)
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Toble

Abisture ond Sulfur Dioxide Content of Vqrious

Air-Drying ot lBOP

I

Fruits ofter Sugor-Air Dehydrotion.

F .  fo rT  h r .

Froct ionql  s ize
of piece

Moisfure
content, percent

SOZ contenf,
Frui t Ppm

Apples

Peoches

Peoches

Apricots

Peors

t /12

1/6

1/B

t/2

t/6

5-6

I B-25

l0- l2

l3-  l6

l0- l2

80- I 37

37-72

I 5-93

0-4 I
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